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NOTES ON THE MORPHIOMETRIC ASSAY OF OPIUM. 
C 
bY JOSEPH FP, GEISLER, PH. G.* 
The recent discussions in pharmaceutical journals on the subject 
of the morphiometric assay of opium have attracted much attention. 
Inasmuch as the medicinal virtues of opium depend principally 
upon the percentage of morphine, it is of the utmost importance 
to the profession to know the exact quantity of morphine in a 
given specimen of opium or its preparation. Most of the methods 
’ for the morphiometric assay of opium may be classified under two 
general heads. Those using water simply. as a solvent, and those 
: using lime. Each class has merits of its own under certain condi- 
tions, but it is an established fact that the two classes will not work 
equally well on opiums of all grades and varieties. Experience is 
' required to get the best results by any method, and strict adhe- 
rence to details contributes much to a correct and successful assay. 
This paper will be confined principally to the analytical discus- 
sion of some of the theoretical and actual errors of the U.S. P. 
method for the assay of opium adopted in the Pharmacopeia of 
18380), 
For the benefit of those not familiar with the method, the de- 
tails are given herewith : 
, **Opium in any condition to be valued, seven grms. (7). lime, 
freshly slacked, three grms. (3), ammonium chloride, three 
grms. (3), alcohol [Np. Gr. 0.820], stronger ether [Sp. Gr. 0.725], 


distilled water, each a sufficient quantity. Triturate together the 
opium, lime and 20 ¢.c. of distilled water in a mortar, until a uni- 
form mixture results ; then add 50 e.c. of distilled water, and stir 
occasionally during half an hour. Filter the mixture through a 


* Read at the meeting of the American Pharmaceutical Association, Detroit, Sept. 3-7, 1888. 
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plaited filter, three to three and one-half inches in diameter, into 
a wide-mouthed bottle or stoppered flask (having the capacity of 
about 120 ¢.c., and marked at exactly 50 ¢c.c.) until the filtrate 
reaches this mark. ‘To the filtered liquid (representing 5 grms. of 
opium) add 5 c.c. of alcohol and 25 c.e. of ether, and shake the 
mixture, then add the ammonium chloride, shake well and fre- 
quently during half an hour, and set it aside for twelve hours. 
Counterbalance two small filters, place one within the other in a 
small funnel, and decant the ethereal layer as completely as_prac- 
ticable upon the filter. Add 10 c.c. of stronger ether to the con- 
tents of the bottle and rotate it, again decant the ethereal layer 
upon the filter, and afterward wash the latter with 5 c.c. of 
stronger ether, added slowly and in portions. Now let the filter 
dry in the air, and pour upon it the liquid in the bottle, in por- 
tions, in such a way as to transfer the greater portion of the crys- 
tals to the filter. Wash the bottle and transfer the remaining 
crystals to the filter with several small portions of distilled water, 
using not much more than 10 ¢.c. in all, and distributing the por- 
tions evenly upon the filter. Allow the filter to drain, and dry it, 
first by pressing it between sheets of bibulous paper, and afterward 
at a temperature between 55° and 60° C. Weigh the crystals in 
the inner filter, counterbalancing by the outer. The weight of 
the crystals in grms., multiplied by twenty (20) equals the per- 
centage of morphine in the opium taken.” 

The queries which suggest themselves concerning this method 
are : 

1. Does the lime treatment extract all the morphine ? 

2. Does the aliquot part (50 c.c.) of the filtrate represent the 
proportional equivalent of 5 grams of opium ? 

3. Is all the morphine recovered from the aliquot part taken ? 

4, What is the purity and character of the crystals obtained ? 

The first of these queries, time did not permit me to investigate 
sufficiently to present reliable analytical data. 

The second query has been subjected to analytical inquiry by a 
number of careful investigators. The question, however, is still a 
disputed one. ‘l'o solve this question the following experiments 
were undertaken, with results as indicated below. 

Theoretically the volume of the solution of the opium assay will 
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be affected by the quantity of the soluble matter in the opium 

taken. It is safe to say that each grm. of water in the opium 

taken will increase the volume of the added water by one (1) e.c., 

so that opium of different degrees of moisture will, from this 

source alone, affect the volume of the solution according to the 
percentage of moisture in the sample taken. Secondly, the vol- r 
ume will be further affected by the quantity of the soluble matter 

of the opium, other than water. Opium as a rule contains from 

sixty (60) to sixty-five (65) per cent. of soluble matter, but the so- 

lution of much of this is prevented by the lime and the limited 

quantity of water. The soluble solids of opium which go into 

solution will have a tendency to increase the volume of the solu- : 
tion by about 60 to 63 per cent. of their weight. It seems there- 
fore,from theoretical deductions,that 50 c.c. of the filtrate will sel- 
dom represent exactly 5 grms. of opium. 

To demonstrate this, two samples of opium, A and B, containing 
respectively 8.0 per cent. and 7.13 per cent. of moisture, were sub- 
mitted to assay under the following conditions: Into a tared 
Erlenmayer flask containing a weighed, rubber-tipped glass rod, 7 
grms. of opium were placed, followed by 3 grms. of freshly slaked 
lime (3 pts. lime to 1 pt. of water) and 70 c.c. of water. The 
weight of the whole was accurately noted. The contents of the 
flask were then thoroughly mixed and stirred during one hour. 
This is somewhat longer than the U. S. P. method directs. It is 
not always practical to stop the maceration at the end of half an 
hour, so that this deviation, though slight, must be taken into 
account, although it may not cause any practical difference in the 
results. The maceration in the flask was adopted to avoid loss by 
evaporation, which from an open mortar is often quite consider- 
able, as was verified by direct weighings. On completion of the 
maceration, the magma was filtered through a filter paper, the 


weight of which, with the funnel, was previously noted. Precau- ‘1 
tions were taken to avoid evaporation during the filtration. <A 


little over fifty c.c. were collected in a tared flask and the weight ? 
of the whole immediately taken. The residuum on the filter, 
with the filter, funnel, flask and glass rod, was dried at 100° C., 
and the increase in weight noted. A portion of the collected fil- ’. 


trate was evaporated. the residue dried at 100° C., and the quan- 
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‘ 


tity of solids and water determined, from which data the relative 
volumes were calculated. 
The following are the analytical data: 
Opium A, containing 8 per cent., moisture. 


Flask + rod = 43.385 g. 
oC 








Funnel = 41.050 g. - + residuum dried at 100° C = 93.330 
Dried filter — .884¢. tare = 85.319 
Total tare .85.319 Solids in residuum = 8.011 


Total weight of filtrate collected=52.841 grms. of Sp. Gr. 
1.0173 at 15.5° C. Hence volume of collected filtrate=51.942 c. c. 

Total weight of material taken, 7 grms. of opium+3 grms. 
slaked lime+70 cc. water=s0 grms., 80.000 grms,—52.841—= 
27.159 grms., total weight of residuum on filter. 

27.159 grms. residuum on filter—s.011 grms. solids=1{.148 





grms. water in same. 

Of the collected filtrate 5.6027 grms. evaporated and dried at 
100° C. gave .3077 grms. solids, whence the difference==s. 295 
grms. water. The weight of water in the 52.841 grms. (51.942 ¢.c.) 
of collected filtrate is therefore 50.9509 grms. water. From these 
data the total volume of the liquid may be calculated by the 
equation @:b::(¢+d):., in which @ is the weight of the water 
in the collected filtrate, 4 the volume of the same, and d the 
weight of water in the residuum. 50.9509 : 51.942 2: (50.9509 + 
19.148) :.2=,71.46 ¢.c., total volume of the solution. 

Opium B=7.13 per cent. moisture. 

Flask, funnel, rod, paper=s5.064 grms.,tresiduum dried at 
100° C=93.120 grms.=8.056 grms. solids in residuum. 

Weight of filtrate collected =52.540 grms., Sp. Gr. at 15.5° C. 
1.0178 =51.629 ¢.c., volume of collected filtrate. 80.000—52.549 
=27.451 total residuum on filter—s.056 grms. solids=19.395 grms, 
water. 

9.1125 grms. filtrate dried at 100° C.=.3385 grms. solids, hence 
difference= 8.7740 grms. water, whence 50.596 grms. water in 
filtrate collected. 

50.596 251.629 2: (50.5964 19.395) :¢=71.419 ce. total volume 
of solution. 

It is thus seen thit the 70 c.c. of added water were increased in 
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volume to 71.46 and 71.41 c.c. respectively in the two assays. It 
will be noticed that in the above calculation it is taken for granted 
that the character of the filtrate is the same as the liquid portion 
remaining in the residuum on the filter, that is, equal volumes of 
each will contain the same quantity of soluble solids. This point 
is disputed by some. I have, however, not seen any data which 
will support the objection, and which are not open to criticism. 
Further, no account is taken of any decomposition during drying. 
What these experimental errors would amount to it is difficult to 
say. ‘They would, however, not materially alter the conclusion to 
be drawn from the above data, which are given in sufficient detail 
to be available for correction in case any error appears in the modus 
operandi adopted. 

i It is shown, therefore, that in these assays 50 e.c. of filtrate rep- 
resented less than 5 grms. of opium, the actual quantities being 
4.897 and 4.9 grms., causing a loss in the assay of .25 and .24 per 
cent. morphine respectively, in an opium assaying 12 per cent. 
morphine. 

The third of the above queries is readily answered. It is not to 
be supposed that all the morphine can be recovered in a pure state 
by a single crystallization from such a complex solution as the con- 
centrated infusion of opium. ‘The object, therefore, is to produce 
the morphine in as pure a condition as possible, so as to avoid un- 
necessary after treatment, and it becomes a question whether the 
impurities contained in the weighed morphine counterbalance 
the morphine lost in the crystallization and subsequent treatment. 
Some of the older methods weighed morphine of a notoriously im- 
pure character. 

In the U.S. P. method, the yield of the morphine is affected by 
the quantity of alcohol and calcium and ammonium chloride con- 
tained in the erystallizing liquid. ‘To decrease the solvent power 
of these, ether is added as an anti-solvent, as well as for facilitat- 
ing a pure precipitation of morphine. 

To illustrate how different quantities of lime and ammonium 
chloride affect the results, the following two assays were conducted 
by the U.S. P. method, using .600 grms. of pure, crystallized 
(finely pulverized) morphine in place of opium. 
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ASSAY A, 


.600 grms. morphine with lime and NH,Cl by U. 8. P. method. 
Yield of morphine=.360 grms. + .4285 (equivalent for 50 c¢..c.) 





=84.01 per cent. morphine recovered by assay. 


Assay B. 


.600 grms. morphine, 1.5 grms. slaked lime, and .8 grms. NH,Cl 
by U. S. P. method. Yield of morphine =.3935 grms.=91.83 
per cent. recovered. 

Hence in A the loss of morphine was 15.99 per cent., while in 
B,with lime and NH,Cl decreased, the loss amounted to only—s.17 
per cent. 

In opium, however, this vast loss of morphine is, to a consider- 
able extent, decreased by the presence of the soluble matter ex- 
tracted from the opium. 

The principal loss of morphine is that in the mother liquors, as 
will futher be seen from the assays of an opium which gave ex- 
ceptionally low results by the U. 8. P. method. 

Opium * O”==5.35 per cent. moisture. 


No. 43. U.S. P. method. a. 10.48 per cent. morphine } average 10.525 
mae. “ .bd057 *« “ " ) per cent. 
No. 40. U.S. P. modifiede.11.38 “  * - 


No. 41. U.S. P. Se) Ge be <*  ¢ 

The modification in 40 and 41 consisted in using only 1.5 g. 
lime and .8 g. NH,Cl with the quantity of alcohol also decreased 
to 3c.c. in No. 40 and 4 c.c. in No. 41. The influence in the 
quantity of alcohol used is quite perceptible here, a difference of 1 
e.c. alcohol having caused a difference of .24 per cent. morphine in 
the assays, while the influence of the smaller quantities of lime and 
NH, Cl is still more marked, the percentage of morphine having 
been increased .62 and .86 per cent. over the U. S. P. average. 
The crystals in each of these four assays were exceptionally pure 
and white, dissolving completely to a clear solution in officinal 
lime water. The filtrates of the U. S. P. assays No. 43 and No. 
44, with the ether and other washings from the assays, were com- 
bined, the whole therefore representing 10 grms. opium. 

The combined solutions, after acidulating, were concentrated on 
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the water-bath to remove the alcohol and ether, and finally ex- 
hausted with ether, as long as the same removed coloring and 
other matter. The ether washings were reserved. ‘The water solu- 
tion was then futher treated with several washings of amyl alcohol 
the latter with the reserved ether washings thoroughly washed 
with acidulated water, and the water washings concentrated and 
added to the main bulk. Amylaleohol was again added, the solu- 
tion made alkaline with an excess of ammonium hydrate, and 
the extraction continued to exhaustion. The amyl alcohol ex- 
tracts were first washed with water, and then with water contain- 
ing a slight excess of hydrochloric acid, so that the water washings 
were acid in reaction. ‘This acid water solution containing all the 
alkaloid was evaporated twice on the water-bath to remove the amy] 
alcohol and excess of hydrochloric acid. It was then transferred 
to a crystallizing flask and diluted to 7 ¢.c.. 5 ¢.c. of alcohol 
were now added, together with 20 c.c.; of ether, followed by 1.25 
e.c. of 10 per cent. ammonia. ‘The whole was thoroughly 
Shaken and allowed to crystallize for 48 hours. The resulting 
crystals were washed with ‘‘ morphiated spirit,” ‘* morphiated 
water,” and finally benzol, and were comparatively pure. The 
crystals weighed .1033 grms., indicating 1.033 per cent. morphine 
which was lost in the U. S. P. assays, No. 43 and 44. All the 
morphine, however, was not recovered by the above treatment, for 
the percentage of morphine in opium ‘‘ O ” as determined by three 
other methods of assay, each performed in duplicate, and all agree- 
ing very closely, was found to be 12.32 per cent., so that in this 
opium the U. 8. P. method yielded 1.795 per cent. less than the 
true quantity of morphine contained therein. ‘The opium, it will 
be observed, was quite dry, and it is possible that this may have 
influenced the results ; but for all the confirmatory assays the 
opium was used inthe same condition as to percentage of moisture. 
The yield and purity of crystals is affected decidedly if the crystals 
on the filters are not first thoroughly dried between bibulous 
papers. ‘T'o accomplish this readily it is expedient to compress the 
filter papers containing the crystals, places them between twe 
pieces of blotting or filter paper, and then press thoroughly be- 
tween toweling until all excess of moisture has been expressed, as 
determined by observing whether the filters when compressed be- 
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tween fresh blotting or filter paper, dampen the same. ‘This also 
facilitates the drying. 

The losses of morphine in the U.S. P. assays of opium ‘‘ O 
were exceptionally large. ‘Two other varieties of gum opium gave 


much better results. 


Opium A. b. 
U.S. P. method .----11.60 per cent. morph. 12.94 per cent. morph. 
U. S. P. modified....11.35 «* “ - ioe _ 
Opium C.—8.0 per cent. moist. | ).—7.13 per cent. moist. 
U.S. P. method----- 11.82 per cent. morph.13.89 per cent. morph. 
U.S. P. modified....12.30 “ « i amas 


The opium C and |), assayed by Stillwell’s modification of 
Squibb’s method, yielded 12.31 per cent. and 14.70 per cent. mor- 
phine respectively, so that in C the deficiency amounted to .49 
per cent. and in D to.8] per cent. by the U.S. P. method, while 
in the modification (see assays No. 40 and 41 of opium “O” 
above) the results were much closer, C. showing a deficiency of 
only .01 per cent. and |) a loss of .24 per cent. These assays 
are certainly instructive in demonstrating how differently different 
varieties of opium work with the U. 8. P. method. 


PURITY AND CHARACTER OF THE CRYSTALS. 


In a properly conducted assay the U.S. P. crystals are certainly 
exceptionally pure. An average lot of morphine, yielded by the 
U.S. P. method from different varieties of opium and laudanum, 
gave but little residue when treated with lime water, and by titra- 
tion with oxalic acid, standardized on pure morphine, the purity 
of the crystals was found to be 96.94 per cent. Asa rule the crys- 
tals are purer than this. I have frequently found them 98.0 to 
99.8 per cent. pure, as indicated by titration with standardized 
oxalic acid. 

Several investigators have lately called attention to the loss of 
water of crystallization of morphine when dried at 100° C. 
The U.S. P. directs the crystals to be dried at not over 60° C. 
Experience teaches that that temperature should not be much 
exceeded. In methods directing the crystals to be dried’at 100 
C. it frequently happens that partly dehydrated crystals are 
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weighed. Pure crystallized morphine, C,,H,,NO,H,0 contains 
5.94 per cent. of water of crystallization. 

Some pure morphine was prepared from commercial ‘* pure 
morphine” by subjectiong the latter to the following treatment ; 
$ oz. of crytals were finely pulverized, washed with ‘‘ morphiated 
spirits,” dried, then washed with repeated portions of benzol, the 
crystals then dissolved in water (q.s..) acidulated with hydrochloric 
acid, the whole diluted to 100 ¢.c., and 5 c¢.c. of aleohol and finally 
5¢.c. of water of ammonia added, the whole shaken and allowed to 
crystallize, transferred to a filter, and washed with water until free 
from chlorine and ammonia ; the crystals were then compressed be- 
tween bibulous paper and finally dried at 56° C.to constant weight. 
92.3 per cent. of the quantity taken were recovered. 

The crystals thus prepared, when dried in an open air bath at 
100° C., lost all their water of crystallization in four hours. The 
loss amounted to 6.081 per cent. or .141 per cent. in excess of 5.94 
per cent., the true amount of pure crystals. 

The U.S. P. crystals of morphine contain rather more water 
than this, as will be seen from the following nine determinations, 
representing morphine from as many different U. S. P. assays. 
The crystals in each case were dried at 100° C. to constant weight. 
Most of the crystals lost all their water of crystallization in 4 
hours, while a few suffered a slight further loss by 5 to 8 hours 
longer drying at the above temperature. The total loss in weight 
for the respective lots was 6.83 per cent., 6.88 per cent., 6.75 per 
cent., 6.75 per cent., 6.51 per cent., 6.83 per cent,, 6.93 per cent., 
6.86 per cent., 6.81 per cent., which isan average of 6.79 per cent. 
water in the U.S. P. erystals. Neither any of these crystals, nor the 
sample of pure morphine, suffered any further loss by drying at 
120° C. for 3 hours, thus demonstrating that all.the water of crys- 
tallization is lost at 100° C., by from 4 to 12 hours drying. 

When the U. 8. P. assay is properly conducted, the crystals sel- 
dom contain over + per cent. of impurities. 

It is evident from the data obtained, that with some opiums 
the U.S. P. method gives results considerably below the truth, and 
although the results are uniform, duplicates agreeing wel! with each 
other, the results cannot always be relied upon as giving the true 
percentage of morphine in an opium. 
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160. Samml. Abh. Chem. Hoch-184. Bull. Chem. Soc. Washington. ‘ 
heimer. 185. Chemiker u. Drogist. j 
161. Scheik. bibl. 186. Chem.-techn. Centrlanz. 
162. Scheik. bijdr. 187. Deutsche Chem.-Ztg. 
163. Scheik. onderzoek. 188. J. Anal. Chem. 
164. School Mines Q. 189. Meddel. Carlsberg Lab. 
165. Taschenb. Scheik. 190. N. Y. Analyst. 
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170. Tidssk. anv. Chemi. 194. Vjschr. Chem. Nahr. 
171. Tidssk. Phys. Chemi. 195. Ztschr. Chem. Ind. 
72. Tidjdsch wet. pharm. 196. Ztschr. phys. Chem. 
173. Toeg. scheik. Am. J. Sci. 
a Maandbl. toeg. scheik. Arch. sc. phys. 
174. N. Gegenst. Chem. (Richter. ) Jen. Ztschr. 
175. Unters. Liebig’s Lab. Sitzb. Akad. Berlin, 
176. Vjschr. techn. Chem. Sitzb. Akad. Wien. 
177. Yearbook Pharm. Phil. Trans. Lond. 
178. Ztschr. anal. Chem. Proc. Roy. Soc. 
79. Ztschr. chem. Grossgew. Proc. Am. Acad. 
180. Ztschr. physiol. Chem. Ann. N. Y. Acad. Sci. 4 
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182. Zpravy Chem. 


The number of Society Transactions publishing chemical papers is 
very great, and the list (added at the suggestion of some members of the 
committee) could be greatly extended. 

SALEM PREss, October, 1887. 








ABSTRACTS. 


GENERAL AND INORGANI: CHEMISTRY. 


Molecular Weight of Iodine in its Solutions. Morris 
LOEB. 

The fact is recalled that iodine dissolves with different colors in 
different liquids. or instance, the solution in ether is deep red- 
dish brown, and that in carbon di-sulphide is pure violet. Obtain- 
ing, by an apparatus of special construction, the difference 
between the vapor-tension of the pure solvent, and that of the 
iodine solution ; the author establishes a formula, giving a mole- 


cular weight for iodine corresponding to I, for its red solutions, 
and a value between I, and I, for those of violet color. (J. Chem. 
Soc., 3, 805.) W. P. wy. 
=e ——— 


ANALYTICAL CHEMISTRY. 


Determination of Sulphur in Coke. By L. Buen. 


The author found,on comparing different methods for the deter 
mination of sulphur in coke, that the fusion method was the only 
one giving reliable results. The finely pulverized coke should be 
fused witha mixture of 16 parts NaCl, 8 parts KNO,, 4 parts 
Na, CO,, and the mass, after fusion, dissolved in water, etc., the 
sulphur being weighed as barium sulphate. 

Oxidation of the sulphur in the coke by potassium chlorate and 
hydrochloric acid or bromine in hydrochloric acid, yielded only 
about 20--25 per cent. of the true percent. of sulphur. (Zeit. 
anal. Chem., 2%, pp. 445-432.) J. Fe G: 


Determination of Carbon in Iron, Dr. L. L. pe Koninek, 
To obviate any error arising from the possible generation of 
chlorine during oxidation with chromic acid in the carbon deter- 
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mination according to the McCreath-Ulgren method, the author 
recommends the addition of a small quantity of silver sulphate. 
(Zeit. anal. Chem., 24, p. 464), rae! a 


New Mixture for Separating Carbon from Pig-iron, 
Steel, ete. T. W. Hoga. 

The usual method of procedure occasionally allows the precipi- 
tation of the somewhat insoluble cuprous chloride with the 
separated carbon. 

To prevent this precipitation, advantage is taken of the reaction 

Fe, Cl, +Cu,Cl,=2FeCl, +2CuCl,. 

The weighed metal is plaeed in a beaker, covered with half an 
inch of CuCl, solution (Sp. Gr. 1.35), and then a considerable 
excess of Fe,Cl, solution (Sp. Gr. 1.30) is added. After five 
minutes stirring, heat is gently applied up to the boiling point. 
Decomposition is complete in twenty minutes. Precipitation of 
basic compounds is prevented by addition of a few drops of HCl, 
and the carbonaceous residue is filtered off. (Chem. News. 58, 
199.) W. P.M. 


Qualitative Separation of Gold and Platinum from 
Arsenic, Antimony and Tin. By Dr. L. L. pe Konincx and 
Dr. A. LECREMIER. 

The moist sulphides of the metals contained in a small porcelain 
vessel, which is placed in a glass tube of 30 cm. length, are heated 
while subjected to a stream of hydrochloric acid gas, generated by 
the action of sulphuric acid upon solid ammonium chloride. The 
antimony and tin rapidly volatilize as chlorides and the arsenic as 
sulphide, leaving the gold and platinum in the residue. (Zeit. 
anal. Chem., 24, pp. 49%.) RG: 

Use of Aniline as an Absorbent of Cyanogen in Gas 
Analysis. Morris Lorn. 

Cyanogen is readily absorbed by aniline with formation of HCN. 
The prescence of CO, causes an evolution of the HCN present, 
at the same time a portion of the CO, passes into solution.  Car- 
bon monoxide acts in like manner. 

As the above gases are those which usually accompany cyanogen, 
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the use of aniline as an absorbent is not practicable. (J. Chem. 
Soc., 53, 812.) W. P. M. 


Chemical Examination of Gums and Resins. RowLanp 
WILLIAMS. 

Eighteen different kinds were examined, and percentage deter- 
mined of : Potash absorption : Saponification equivalent ; Iodine 
absorbed ; Loss on drying ; Mineral matter. 

The results are tabulated. (Chem. News, 58, 224.) W. P. M. 


Specific Gravity, at 100° F., of Fat when Clear, and also 
when Clouded with Crystals. E. W. 'T. Jones. 

Lard was melted until quite clear, and then the temperature was 
allowed to fall to 100° F. At this temperature the clear fat gave 
a specific gravity of 905.87. The melted fat was then maintained 
at 100° F. for some hours until clouded with crystals. On again 
taking the specific gravity the result was 910.49. The determina- 
tions were made with the gravity bottle. (Analyst, 13, 201.) 

Ww. Fo 


Determination of Fat in Oil Cake. By R. Kioprscn. 

The drying of linseed oil cake should be limited to three hours 
and conducted on the water bath. Ether will then readily extract 
the oil, and on evaporation leave it as a residue having a yellowish 
green color, whereas, if overheated while drying, the oil residue 
has a more or less brownish color. 

Drying at temperatures over 100° C, and even at lower temper- 
atures for too long a time, seems to oxidize some of the oil and 
render it insoluble in ether. (Zeit. anal. Chem., 27, pp. 452-457.) 

.G 


J. F. 


The Chemical Character of Peptones and the Separa- 
tion of Pure Albumen from the same. By R. Paco. 

Peptone is the result of the action of lactic acid upon egg, milk, 
ser-albumen, or casien, and further, peptones are similarly pro- 
duced from gelatin, fibrin, and chondrin. Peptone is a solution 
of protein in lactic acid. By adding ether to an alcoholic solution 
of peptone, a peptone of uniform composition is separated as an 
oily mass containing protein and lactic acid in exact stoichometric 
proportions. Vice versa, pure albumen can be separated from 
peptone after neutralizing the lactic acid of the peptone solution 
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by ammonia, and adding an excess of 95 per cent. alcohol, whereby 
all the albumen is precipitated. 

Alcohol acidulated with sulphuric acid will also precipitate the 
albumen, if the sulphuric acid is not in too large excess. 

The author found that when a peptone solution was neutralized 
by ammonia, all the albumen reagents gave the reactions charac- 
teristic of pure normal albumen, and that the albumen was also 
coagulable by heat. 

Peptone, as a result of digestion, may contain lactic and hydro- 
chloric acid. From a solution of peptone the coagulation of the 
albumen by heat, or precipitation by alcohol, is prevented by the 
presence of the lactic acid. 

Peptone reduces an alkaline copper solution as readily as milk 
sugar. Although peptone is a solution of protein (albumen) in 
lactic acid, the term is also applicable to solutions of protein in 
other acids such as hydrochloric, sulphuric and acetic acid. 

To distinguish albumen from peptone potassium xanthogenate 
may be used, as it precipitates solutions of peptone at once, and 
normal solutions of albumen only after acidulation. (Zeit. anal. 


Chem., 24, 359-363.) eB. Ge 


‘—w.ee> 


INDUSTRIAL CHEMISTRY. 


Ancient Mortars. A. Irvine, 

The presence of nearly eleven per cent. of soluble silica in mor- 
tar from the Roman wall of London, and in that from the Roman 
bath at Bath, suggests the possibility of the synthesis of calcium 
silicate by saturation of the ingredients with water, during a long 
space of time ; but it seems far more likely that the soluble silica 
occurred in the form of easily decomposible silicates, which are 
found, in a more or less vitreous condition, in the pumiceous tuffs, 
which are extensively worked for ‘‘ hydraulic mortar.” That the 
Romans were familiar with such a use of the material in question 
we known from the writings of Strabo. (Chem. News, 58, 219.) 


7.2. =. 
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The Tees Salt Industry. T. W. Sruarr. 

A full description as to history, mode of working, analyses of 
products and general statistics. 

The paper is very fully illustrated. (J.. Soc. Chem. Ind., 7%, 
660.) W. P. M. 

Influence of Silicon on the Properties of [ron and Steel. 
THomAs TURNER. 

The authors conclusions derived from extended and tabulated 
experiments, are : 

‘* Ingot iron containing silicon in all proportions up to 0.5 per 
cent. (and with about 0.5 per cent of manganese) rolls well, and 
does not show any signs of red-shortness : it welds perfectly with 
all proportions of silicon, and, with the somewhat doubtful ex- 
ception of the 0.5 per cent. specimen, is not brittle when cold. 
With less than about 0.15 per cent. of silicon, the limit of elas- 
ticity, the breaking load, the extension, and the reduction of area, 
are but little, if at all, affected by the proportion of silicon present. 

The fracture, though not much altered, shows rather greater 
tendency to a crystalline or granular appearance. With upward 
of 0.15 per cent. of silicon, the limit of elasticity and breaking 
) load are increased, though the effect of silicon in this respect is 
not nearly so marked as that of carbon. The reduction of area 
and extension (that is the ductility) are distinctly reduced, and 
rendered more irregular by the presence of much silicon. The 
fracture is also rendered more granular or crystalline, and is less 
regular in character.”” (J. Chem. Soc., 58, 844.) W.. BP. 

A Collection of Specific Gravities Tables. By Dr. G. T. 
(FERLACH, 

A very thorough collection of tables of specific gravities of 
aqueous solutions, based on the latest researches. (Zeit. anal. 
Chem., 247, pp. 269-358.) J. Bs G. 
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Abstracts of American Patents Relating to Chemistry. 


|\From the Official Bulletin of the U. S. Patent Office. | 


June 12th, 1888. 

$84,315.—Manufacture of dye stuffs. M. Herzberg. 

New brown dye stuffs, prepared by combining the salts of diazo com- 
pounds of aniline, toluidine, xylidine, cumidine and the nitroderivatives 
of the same, amidoazobenzene, amidoazotoluene, amidoazoxylene, alpha 
and beta naphthylamine, or their sulpho and carboxylic acids, and tetrazo 
compounds of benzidine, benzidine sulpho acid, tolidine, diamidostilbene, 
or their sulpho or carboxylic acids with bismark brown (triamidoazobenzene 
or triamidoazotoluene. The above insoluble colors are rendered soluble 
in water by a sulphonating process. 

384,316.—Manufacture of dye stuffs. M. Herzberg. 

384,342.—New coloring matter obtained by the action of tetrazo- 
diamido benzene on phenols. R. G. Williams. 

The coloring matters are obtained by the action of tetrazo-diamido- 
benzene (hydrochloride) or its homologues on resorcinol, the phenols, 
benzoic, the oxybenzoic acids and alpha naphthol, or their substitution 
products, on aniline and its homologues, beta naphthol and the naphthy- 
lamines, or their substitution products, and on the sulpho-acids of the 
above amines, amides and phenols, or their substitution products. 

384,358.—Producing dried extract of rennet. F. Graeff. 

Liquid extract of rennet is evaporated to dryness in vacuo at a tempera- 
ture not exceeding 40°, after which it is comminuted, washed with a satu- 
rated solution of salt and dried. 

384,480.—Production of blue coloring matter. E. Ullrich. 

Methylene blue is prepared by subjecting paramido-dimethylaniline, 
dimethylaniline, hydrochloride and sodium hyposulphbite to the action of 
an oxidizing agent, as bichromate and heat. W. R. 





